Abstract: Plants have differential expression of genes despite being propagated through cloning as in the case of mango. This study aimed to determine the effect of intraspecific variation in the host mangoes to the wing shape of the mango leafhopper, Idioscopus clypealis. Leafhopper populations were collected from four different orchards from individual trees. Wings were dissected, imaged and analyzed using multivariate analysis of variance, thin plate spline analysis and relative warp analysis. Results showed significant variation across all sampled trees in each geographic location regardless of farm management methods in the wing shape of the leafhopper. This variation is observed between genders and between trees in an orchard. Results also show that there is intraspecific variation in each host tree even in unsprayed populations and organic pesticide use. High adaptability to host defense and pesticides evidenced by wing variation may be key to persistence in this high value crop despite natural and synthetic control measures.
Introduction
Plants are similar to animals in that they have defense systems despite being immobile [1] - [3] . Aside from structural defense mechanisms, plants produce metabolites that aid in the defense against herbivory and other pathogenic attacks [4] - [6] . Attack on one plant can also be communicated to other plants [7] , [8] . Plant defense can also be variable which may have an effect on the effectivity of attack [9] - [12] . The intraspecific variability in plants have a genetic basis in the regulation of metabolites produced [13] - [15] .
The variable plant response may induce a similar variable response in pests. According to the geographic mosaic of coevolution, the interaction of the plant and pest may induce a reciprocal selection process [16] , [17] . This selection process induces changes in the participants in an arms race to adapt and survive [18] - [20] .
This study purposes to examine the effect of intraspecific variation in mango trees produces a variable phenotype on the mango leafhopper, Idioscopus clypealis. This allows us to identify the variability that is observed in orchard. The variable plant defense of the tree might induce wing shape changes that might allow it to better adapt and survive in each unique host.
Sample Collection
Mango orchards were visited in 4 geographical locations in the Visayas and Mindanao (see Table 1 ). A clear plastic bag with approximately 2ml of ethanol was used to capture the mango leafhoppers on the leaves and branches by encasing it quickly with the bag then removing it slowly. Only leafhoppers in the lower fringes of the tree was collected. The leafhopper becomes entrapped by the liquid. The specimen is then transferred onto a small plastic container with ethanol as preservative. 
Materials and Methods
The specimens were identified using the guide by [21] . Male and female specimens were separated (see Fig. 1 ). The forewings were dissected by teasing the wing from the thorax using needles separating left and right forewings. Each wing was then mounted onto a glass slide with a small drop of glycerin. 
Image Acquisition and Landmarking
Images of each wing was acquired using a digital camera attached to a stereomicroscope. Images were then replicated three times. Eighteen (18) landmarks were selected using the venation of the wing (see Fig  2) . These landmarks were selected to indicate vein junctions in the wing. The tpsUtility program v1.44 software [23] was used to create an image directory where landmarks can be superimposed using tpsDig v2.12 [24] . 
Statistical Analysis
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Raw landmark coordinates were extracted and Procrustes-transformed using PaST v2.15 [25] to standardize the dataset [26] . Procrustes transformation removes variation of the landmarks due to digitizing location, orientation and scale projecting the image onto a common coordinate system [27] . Thin plate splines were then generated to observe the mean shape of the wing within populations.
Relative warp analysis was done to determine within group variability [26]- [28] . Rohlf [29] posits that this method can identify the major trends in variation among specimens within a sample as deformations of shape by creating a space where landmark coordinates are superimposed, create a standardized shape and compared to the samples. Relative warp program v1.46 [30] was used to provide the analysis and visualization of the landmarks. Analysis of variance of the relative warps was computed to verify significant difference in the populations visualized through canonical variate analysis. Distribution of the populations will be visualized using histograms and boxplots generated through PaST v2.15 [25] .
Results and Discussion
The significance of relative warp scores of the samples trees in each location was tested using multivariate analysis of variance (see Table 2 ). Across all locations there were significant differences in the sampled populations. Significant difference is observed in the male and female wings. The left and right wings also show significant difference.
This asymmetry in the wings is observed in the generated thin plate splines. Thin plate splines were computed to show contraction and expansion between landmark points in the wings of both sexes and gender ( Fig. 3-6 ). Results show that there is asymmetry in the wings within trees where the contraction and expansion points are not congruent to other tree populations within an orchard. Male and female thin plate splines also do not correspond in symmetry between points. The same is also observed between the left
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Volume 9, Number 1, January 2019 and right wings also show non-correspondence of points. The right female wings of the Sibunag population may seem to have congruency of expansion and contraction points but the degree to which landmark points expand and contract seem to affect the results of the MANOVA test. Fig. 3 . Thin plate splines of wings between sampled trees in Sibunag, Guimaras Is. Fig, 4 . Thin plate splines of wings between sampled trees in Guimaras Wonders Farm, Guimaras Is. Relative warp analysis have shown varying degrees of significant warps with the boxplots showing the degree of variation in each tree in an orchard (see Fig. 7 ). Tree to tree variation in shown to vary. Generally, the first relative warp values are about 60%. The intra-specific defense of the host contributes to the phenotypic changes within the mango leafhopper [16] . However further study is needed to determine what are the variable defenses employed by the plant.
The phenotypic changes particularly on the wing venation can confer differences in wing integrity and flight pattern which can affect reproduction, migration and survival [31] .
This study also shows a mosaic of differential genetic expression in each tree leading to phenotypic plasticity of the pest population within an orchard. The control of population using organic or synthetic pesticides may have differential effects on mango leafhopper. Pesticide application may lead to differential rates of survival within an orchard. This is indicative of the persistence of the pest in mango orchards despite control measures instituted over time.
Conclusion
This study aims to identify the effects of host defense variability and its effect on the mango pest, Idioscopus clypealis. Significant variation was found in the left and right wings of the leafhopper and between sexes across the different hosts in each geographic location. Indicative of sexual dimorphism and developmental instability in the mango leafhopper. However, the phenotypic plasticity observed may be suggestive of insect adaptability to defenses by the host and pesticides of either natural or synthetic origins. Moreover, wing shape variability may affect wing structure, wing flight and sexual selection.
